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1, Summary of Work 

1,l Observations 

. .  

Semi-annual Report No, 5 

During most of t h i s  per iod ,  both Venus and Mars were' unfavorably 
p laced  f o r  e f f e c t i v e  observat ion.  Saturn was quiescent  as evidenced by 
s c a r c e l y  any change of  markings on the  d i sk ,  On t h e  o t h e r  hand, J u p i t e r  
was extremely a c t i v e  wi th  many rapid changes i n  t h e  markings, which were 
well observed under the  very  favorable  c i rcumstances of  a p e r i h e l i o n  

/ 1 ? , L / b $ 6 b  opposi t ion--occurr ing once i n  12 of our  years .  

1.1.1 Venus 

Photographic observat ions were made of Venus on 25 days,  
A t o t a l  of  47 p l a t e s  was taken,  a l l  i n  u l t r a v i o l e t  l i g h t ,  with t h e  
12-inch Fecker t e l e scope  a t  t h e  66-foot ca s seg ra in  focus on 3 1/4  x 
4 1/4-inch Eastman spec t roscopic  p l a t e s ,  
con ta in  63 p l a n e t a r y  images each, 

Nearly a.1 p l a t e s  

l e l o 2  Mars - 
Photographic observat ions were made of  Mars wi th  t h e  same 

f a c i l i t i e s ,  
were t aken  i n  b l u e  l i g h t ,  23 p l a t e s  i n  green l i g h t ,  17 p l a t e s  i n  r e d  l i g h t ,  
and 11 p l a t e s  i n  u l t r a v i o l e t  l i g h t ,  

Eighty-one p l a t e s  were taken  on 23 n i g h t s ,  of which 30 p l a t e s  

Visual observa t ions  were made of  Mars by Tombaugh with h i s  own 
(f 10) 16-inch t e l e scope  a t  t h e  Newtonian focus  on 23  n i g h t s ,  gene ra l ly  wi th  
a magni f ica t ion  of 400 diameters ,  
g raphic ,  s i n c e  f i n e r  d e t a i l s  can be s t u d i e d  v i s u a l l y .  

These observa t ions  supplement t h e  photo- 

l o l e 3  J u p i t e r  

During t h e  l a t t e r  h a l f  of t h i s  pe r iod ,  J u p i t e r  was well p laced  
f o r  observa t ion ,  Pe r ihe l ion  opposi t ion occurred i n  e a r l y  October, a t  which 
time t h e  p l a n e t ' s  d i s k  subtended the l a r g e s t  angle  i n  1 2  yea r s ,  
a c t i v i t y  and changes a r e  occurr ing  on J u p i t e r  a t  t h i s  time, 
vigorous photographic  and v i s u a l  program is i n  progress ,  
413 p l a t e s  taken  on 89 n i g h t s  follows: 

Ext raord inary  
Consequently, a 

A summary of  t h e  

Blue l i g h t  140 
Red l i g h t  129 
Green l i g h t  124 
U l t r a v i o l e t  l i g h t  4 

I n  a d d i t i o n  8 films were taken  on commercial Ektachrome, 
were taken  with t h e  12-inch Fecker t e l e scope ,  

These p l a t e s  
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A concurrent  program of v i s u a l  observa t ions  of J u p i t e r  

Voluminous notes  were taken  on t h e  co lo r s ,  
was undertaken wi th  a 16-inch te lescope ,  The observa t ions  were made 
p r i n c i p a l l y  by Reese, 
pa+.tern and d i s t r i b u t i o n  of a c t i v e  areas, as well as t h e i r  changes 
i n  .appearance, From 2 June t o  14 October 1963, lleese has  observed 
1,171 c e n t r a l  meridian t r a n s i t s  of 86 spo t s .  Tombaugh v i s u a l l y  
observed f i v e  C, M, t r a n s i t s  of t he  Red Spot wi th  h i s  16-inch 
t e l e scope ,  

l L l c 4  Sa turn  - - 

This  p l ane t  has  been favorably s i t u a t e d  dur ing  t h i s  per iod .  
Sa tu rn  has  been qu ie scen t ,  and only 13 p l a t e s  were taken  wi th in  t h e  
per iod ,  However, Tombaugh has  maintained a v i s u a l  p a t r o l  with h i s  
16-inch r e f l e c t o r  a t  t h e  Newtonian focus t o  watch f o r  any outbreak 
of a c t i v i t y ,  

l 0 l O 5  Asteroid No, 1580 

A t o t a l  o f  35 p l a t e s  was taken of  t h i s  a s t e r o i d  wi th  t h e  

- P 

Fecker t e l e scope ,  b u t  they  have not been measured. 

1.1.6 Miscellaneous 

A t o t a l  of 52  p l a t e s  was taken of o t h e r  objects. ,  

1 . 2  Reduction of Data and Studies  

1 0 2 0 1  Venus 

Reproduction techniques f o r  t h e  Venus photographic  atlas are 

IC_ 

c u r r e n t l y  being i n v e s t i g a t e d ,  
t i o n  photographs was r epor t ed  a t  the  114th meeting of  t h e  American 
Astronomical Soc ie ty ,  Measurements of t h e  haze l a y e r  above t h e  cloud 
cover  on Venus were i n  progress  during t h i s  per iod ,  

A diameter der ived  from i n f e r i o r  conjunc- 

1 ,2 ,2  Mars - 
Robinson completed h i s  ana lys i s  of  t h e  1960-1961 Mars 

a p p a r i t i o n  p l a t e s ,  
mi t t ed  f o r  p u b l i c a t i o n  i n  August (See s e c t i o n  2.2, Pub l i ca t ions ) .  
Emphasis was given t o  a s tudy  of the b lue  c louds ,  b lue  c l e a r i n g s ,  
atmospheric b e l t s ,  and t h e  a c t i v i t y  i n  t h e  Tharsis-Amazonis Region. 
During t h e  l a s t  two months of  t h i s  per iod,  Robinson was engaged i n  
t h e  a n a l y s i s  of t h e  1962-1963 Mars appa r i t i on  p l a t e s ,  

These s t u d i e s  were summarized i n  a paper and sub- 

During t h i s  per iod .  Tombaugh began a s tudy  of o b s e r v a t i o n a l d a t a  he had 
obta ined  v i s u a l l y  over  t h e  p a s t  t h i r t y  yea r s  and obta ined  evidence of f a u l t i n g  
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i n  va r ious  p l aces  i n  t h e  c r u s t  o f  MassL 
t h a t  p o r t r a y  d e t a i l s  wi th in  t h e  maria and f e a t u r e s  of t h e i r  boundaries 
which y i e l d  p rov i s iona l  evidence f o r  f a u l t i n g  i n  many p l a c e s ,  
s tudy  was b r i e f l y  summarized i n  a paper read before  t h e  114th meeting 
of  t h e  American Astronomical Soc ie ty?  

He compiled new maps of Nars 

This  

Tombaugh examined c r i t e r i a  f o r  working out a crude topo- -. graphic map of ikiars, 
d iv id ing  t h e  mart ian su r face  i n t o  t e n  l e v e l s  o f  a l t i t u d e ,  
o f  a topographic  map of Mars i s  i n  progress ,  

inere appears  i o  be seasonable evidence f o r  
Compilation 

Tombaugh and Robinson at tended t h e  Symposium on '!The 
Explora t ion  o f  Mars" i n  Denver 6-7 June 1963, i n  which d i scuss ion  
c o n t r i b u t i o n s  were made, 
panel  s e s s ion ,  He furn ished  s o l i c i t e d  recommewdations f o r  landing s i tes  
on Mars, 

Tombaugh was requested t o  s e rve  on t h e  f i n a l  

1 ,2 ,3  *iter 

Reese was engaged i n  reducing h i s  voluminous t r a n s i t  observa- 
t i o n s  of s p o t s  f o r  r o t a t i o n a l  per iods and p l o t t i n g  d r i f t s  i n  longi tude ,  
wi th  r e s p e c t  t o  Ephemeris Systems I and 11, 
p h i c a l  coord ina tes  f o r  many markings from t h e  J u p i t e r  photographs,  

Also, he measured geogra- 

2 ,  Pub l i ca t ions  
a 

2 , l  Bradford A, Smith prepared and submitted a paper  e n t i t l e d ,  
"An Opt i ca l  Radius of Venus fromfiotographs Taken a t  I n f e r i o r  Conjunc- 
t i on"  (See Sec t ion  1 , 2 , l ) ,  
S _ k y e s c o E w h i c h  appeared i n  V o k ,  X X V I  No, 4 ,  October 1963, 

A resume o f  t h i s  paper was reques ted  by 

A more d e t a i l e d  and formal paper has been prepared f o r  p u b l i c a t i o n  
i n  another  j ou rna l ,  

2 ,2  Smi thms  paper e n t i t l e d  "Photographic Appearance of Venus 
a t  t h e  Time of  Mariner 2 Encounter" was publ ished i n  t h e  Jou rna l  of  
Geophysical - . -  Research, Vol, 68, No, 14, J u l y  15, 1963, pages 4363-=65, 

2 , 3  Robinson submitted a paper e n t i t l e d  "Photographic Observations 
of  Mars a t  New Mexico S t a t e  Univers i ty  i n  1960-1961" f o r  p u b l i c a t i o n ,  

2 ,4  Tombaugh submit ted an observatory annual r e p o r t  o f  t h e  work 
undertaken a t  t h i s  i n s t i t u t i o n  during t h e  p a s t  year  t o  t h e  Astronomical 
Jou rna l ,  which was accepted f o r  pub l i ca t ion ,  

2,s Tombaugh submitted a paper e n t i t l e d  "Evidence of Faul t ing  
i n  t h e  Crust  o f  Mars--Part I Grabensfto 
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3 ,  Instrumentation 

Construction of the spectro-photometer is nearly completed, 

4. Personnel 

4.1 Dr. C. W. Tombaugh has continued on half-time teaching 
status at New Mexico State University, except for full-time research 
during the summer. 
pro j ect . He has served as co-supervisor of the present research 

4.2 
is in charge of all photographic investigations at the 12-inch Fecker 
telescope. 

Mr, B. A. Smith has continued full-time as co-supervisor, and 

4.3 Mr. J. C, Robinson has continued full-time on the reduction 
and study of martian atmospheric phenomena recorded on the photographic 
plates, 

4.4 Mr. A. S. Murre11 has continued as Chief Technician (Chief 
Observer) . 

4.5 Messrs, R. Fritz, J. Hartsell, and E. Reese are technicians 
working full-time. Reese joined the staff in July to replace To Bruce. 

4.6 Mr. C. Mozer continued as assistant physicist, 

4.7 Messrs. W. Bains, T. Kirby, and C. Richey are part-time students 
assisting in the work. 


